Sometimes you see them, sometimes you don't: IPSCs in the rat superficial superior colliculus.
Superficial superior colliculus (SSC) neurones were voltage-clamped and the current-voltage relationship of synaptically evoked currents analyzed in vitro. A strong interplay between excitatory postsynaptic currents (EPSCs) and inhibitory postsynaptic currents (IPSCs) was identified. Glutamate receptor antagonists not only fully blocked EPSCs but IPSCs were also frequently reduced by the specific d,l,-alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptor antagonist (by 66.9%), indicative of glutamate-driven inhibitory projections. The GABA(A )receptor antagonist bicuculline enhanced EPSCs and either abolished or reduced (by 79.3%) IPSCs. The GABA(C) receptor antagonist 1,2,5,6-tetrahydro-(pyridin-4-yl)methylphosphinic acid decreased IPSCs in 80% of cells tested (by 24.1%), but had no effect on EPSCs. Varying the recording conditions influenced postsynaptic currents. At a holding potential of -60 mV, IPSCs were generally produced with intracellular chloride concentrations of both 5 and 10 mM (total n=24/30). However, with perforated-patch recordings using gramicidin, IPSCs were less frequently encountered (n=5/21), suggesting a higher intracellular chloride concentration in a large proportion of SSC neurones. Further assessment of experimental conditions revealed that two frequently used sodium channel blockers, QX-314 (bromide salt, intracellular) or tetrodotoxin (extracellular), shifted the IPSC reversal potential towards more positive values. Hence, IPSCs were not encountered at -60 mV in their presence. The level of stimulation intensity (minimal or maximal) did not influence IPSC production in these conditions. Thus, the current study describes the pharmacological properties of PSCs in the SSC and highlights the impact of experimental conditions on synaptic transmission, which requires consideration for past and present data reported in this preparation.